R2PI and IR/R2PI spectroscopy
In case of the resonant-two-photon-ionization (R2PI) spectroscopy, a first UV photon excites the vibrational ground state or a vibrational mode in the electronically excited state. A second UV photon subsequently ionizes the molecule. By doing this, a mass-and isomer-selective vibronic spectrum can be obtained. A distinction is made between the one-color (1+1) R2PI process using two isoenergetic UV photons and the two-color (1+1') R2PI process using two UV photons with different energies. By using the two-color technique the excess energy transferred to the ion can be reduced in order to prevent photofragmentation.
The IR/R2PI spectroscopy represents a combination of IR spectroscopy with the R2PI process and measures resonant vibrations as a depletion of an ion signal. For this purpose the UV excitation laser is set to a resonance of the R2PI spectrum and the R2PI process (either one-or two-color) generates a constant ion signal of the corresponding species, which represents the baseline of the IR/R2PI spectrum.
If now a resonant IR photon arrives prior to the UV excitation laser, the vibrational ground state of the S 0 state is depopulated. Thus, the UV excitation laser excites less molecules than before, less molecules are ionized and the ion signal is finally depleted, i.e., by IR/R2PI spectroscopy an IR spectrum of the S 0 state is obtained. Since the ions of the R2PI process are detected in a time of flight-mass spectrometer, the IR/R2PI spectroscopy is mass-selective. If the UV excitation of the R2PI process is isomer-selective, only the corresponding isomer is excited and ionized so that additionally an isomer-selective IR spectrum is obtained. Fig.  S1 leads to the conclusion that the woelfling path is far from the lowest path. Table S 
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OH-O B3LYP-D3(BJ)/def2-TZVP 3710.7 OH-π B3LYP-D3(BJ)/def2-TZVP 3760.5 OH-O B3LYP-D3(BJ)/aVTZ 3711.5 OH-π B3LYP-D3(BJ)/aVTZ 3766.7
Further calculations applying SAPT
The contributing forces of the intermolecular interactions can be quantified using Symmetry Adapted Perturbation Theory (SAPT) [2] . This method calculates the interaction energy as a sum of contributions with defined physical meaning, which allows for an interpretation of the nature of the intermolecular interaction. We used the SAPT(0)/jun-cc-pVDZ level of theory as implemented in the Psi4 program package with the optimized geometries for each of the five lowest energy conformers from B3LYP-D3(BJ)/def2-TZVP calculations ( Figure 2 of the main text) . The results are summarized in Table S4 . The two lowest energy conformers (OH-π and OH-π ) have virtually identical interaction energies. The electrostatic interactions are significantly higher (>4 kJ/mol) in the two OH-O conformers indicating that the polar contribution in the hydrogen bond to the ether oxygen is stronger than in the OH-π interaction.
Note, however, that the SAPT method fails in qualitatively predicting the OH-π preference over the OH-O preference robustly documented in Tab. S2 and our experiment. 
